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A Corporate Dedication to 
Quality and Reliability 


National Semiconductor is an industry leader in the 
manufacture of high quality, high reliability integrated 
circuits. We have been the leading proponent of driv- 
ing down IC defects and extending product lifetimes. 
From raw material through product design, manufac- 
turing and shipping, our quality and reliability is sec- 
ond to none. 


We are proud of our success...it sets a standard for 
others to achieve. Yet, our quest for perfection is on- 
going so that you, our customer, can continue to rely 
on National Semiconductor Corporation to produce 
high quality products for your systems. 


he, 


Charles E. Sporck 
President,Chief Executive Officer 
National Semiconductor Corporation 
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CORPORATION 


The New Data Update 11 is provided by National Semiconductor in 
order to keep you abreast of the latest products available. This 
special issue features the first pages of data sheets published 
‘February 1984 through July 1984 (two quarters). Two alpha- 
numerical indexes, one by device number and one by device 
function, serve as guides to the contents of this Update. A third 
index provides a listing of new application notes and briefs. These 
indexes/tables of contents are located in the front of the book. One 
additional index serves as an ordering guide for all other applica- 
tion notes and briefs which are still available (this index is located 
in the back of the book). 


Circle the appropriate update number on the business reply card 
(centerfold), add postage, and drop it in the mail to receive the 
complete data sheet of your choice. To order publications without 
an update number, please use the order number provided in the 
index and write it in one of the blanks provided on the reply card. 
Due to the costs of handling and mailing, we ask that you limit your 
request to no more than five items. 


To purchase any of the Data Bookshelf volumes, please use the 
order form immediately following the Data Bookshelf listings in the 
back of the book. 


Following is the most current list of National Semiconductor Corporation's trademarks and registered trademarks. 


Abuseable™ ISE™ 

Anadig™ ISE/16™ 

ANS-R-TRAN™ Macrobus™ 

Auto-Chem Deflasher™ Macrocomponent™ 

BI-FET™ Meat-Chek™ 

BI-FET 1I™ Microbus™ data bus (adjective) 


BI-LINE™ MICRO-DAC™ 
BIPLAN™ utalker™ 


BLC/BLX™ Microtalker™ 
Brite Lite™ MICROWIRE™ 


cimM™ MICROWIRE PLUS™ 
CIMBUS™ MOLE™ 


Clock ~Chek™ MST™ 
COMBO™ National® 
COPS™ microcontrollers Nitride Plus™ 
DATACHECKER® Nitride Plus Oxide™ 
DENSPAK™ NML™ 

DIB™ NSC800™ 
Digitalker® NS16000™ 
DISCERN™ NSX-16™ 
DNR™ NSCX-16™ 
DPVM™ NURAM™ 
E-Z-LINK™ OxISS™ 
GENIX™ Perfect Watch™ 


HEX 3000™ PharmayChek™ 
INFOCHEX™ PLAN™ 


Integral ISE™ Polycraft™ 
Intelisplay™ POSitalker™ 


MULTIBUS® is a registered trademark of Intel Corp. 
Multimode™ is a trademark of Intel Corp. 


PAL® and PALASW@ are registered trademarks of Monolithic Memories, Inc. 


National Semiconductor Corporation 2900 Semiconductor Drive Santa Clara, California 95051 


National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right al any 


time without notice to change said circuitry. 


QUAD3000™ 
RAT ™ 
RTX-16™ 
Script.-Chek™ 
Shelf-Chek™ 
SERIES/800™ 
SPIRE™ 
Starlink™ 
STARPLEX™ 
STARPLEX II™ 
SuperChip™ 
sysi6™ 
TAPE-PAK™ 
TDS™ 

The National Anthem® 
Time Chek™ 
Trapezoidal™ 
TRI-CODE™ 
TRI-POLY™ 
TRI-SAFE™ 
TRI-STATE® 
XMOS™ 
XPUT™ 
ZSTAR™ 
883B/RETS™ 
883S/RETS™ 
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THE DATA BOOKSHELF: 


TOOLS FOR THE DESIGN ENGINEER 


National Semiconductor's Data Bookshelf is a compendium of information about a product line unmatched in its 
breadth in the industry. The seventeen independent volumes that comprise the Bookshelf—about 11,600 pages— 
describe devices that span the entire spectrum of semiconductor processes and range from the simplest of discrete 
transistors to microprocessors—those most-sophisticated marvels of modern integrated-circuit technology. 


Active and passive devices and circuits; hybrid and monolithic structures; discrete and integrated components... 
complete electrical and mechanical specifications; charts, graphs, and tables; test circuits and waveforms; design 
and application information...whatever you need, you'll find itin the designer's ultimate reference source—National 


Semiconductor's Data Bookshelf. 
ADVANCED BIPOLAR LOGIC DATABOOK 


The Advanced Bipolar Logic Databook contains the 
most currentinformation available from National Semi- 
conductor on the Advanced Schottky and Advanced 
Low Power Schottky families. 


Both the DM54/74ALS and DM54/74AS families are 
designed to meet the systems designer's needs. The 
ALS family of devices has very low power requirements 
in addition to a higher low level threshold than LS and 
speed improvements over LS. The AS family provides 
the ultimate in speed as well as significant reductions 
in power dissipation over present Schottky. Both 
families offer +10%V_, over the military and commer- 
cial full temp range as standard product to facilitate 
maximum design flexibility and elimination of special 
drawings. Both of these advanced logic families are in 
their early production phases and will be continually 
expanded in future publications. For more information 
on either of these families, contact your National 
Semiconductor representative. 


Page Count 240 Price: $5.00 Year. 1982 
ADVANCED SCHOTTKY DATABOOK 


The DM54/74AS family of devices is designed to meet 
the needs of system designers who require the ultimate 
in speed. AS achieves the fastest prop delays bipolar 
technology can offer (2 ns per gate). The AS family also 
offers significant reduction in power dissipation (8 mW 
per gate) over present Schottky (54/74S) with toggle 
tate capability of up to 200 MHz. 


The AS family is TTL pinout compatible and offers 
Schottky (54/74S) drive capability with better fanout, 
higher noise immunity and faster operation. 


For maximum design flexibility and elimination of 
special drawings, the AS family will be introduced with 
£10% V_, over the military and commercial full temp 
range as standard product. Furthermore, all switching 
characteristics are guaranteed over the full temperature 
and Vo¢ range. 


Page Count: 172 Price: $5.00 Year: 1982 


CMOS DATABOOK - 1981 


The CMOS Databook describes National Semicon- 
ductor’s standard SSI/MSI CMOS products. This 
includes the 54C/74C-Series logic family, which is 
equivalent to the 7400 family of TTL devices. 


Also described are CD40XXB and CD45XXB-Series 
devices. Specifications for special function, LSI, A/D 
converters and memory devices are provided, offering 
the designer unique high density low power system 
solutions. 


Page Count 928 Price: $6.00 Year: 1981 
CMOS DATABOOK - 1984 


The CMOS Databook contains the industry's most 
comprehensive collection of high-performance CMOS 
products available. Our early commitment to micro- 
CMOS technology has made possible the development 
of a broad spectrum of advanced devices that will 
simplify your design and ensure state-of-the-art 
systems. 


microCMOS technology describes National's array of 
small-geometry, silicon gate, oxide-isolated pro- 
cesses used to build the products in this book. Using 
N- or P-well substrates and multiple-layer metal or 
polysilicon-interconnect structures, microCMOS 
processes feature sizes of 3.0, 2.0 or 1.5 microns, with 
submicron feature sizes in development. 


Page Count 1520 Price: $12.00 Year: 1984 
COPS MICROCONTROLLERS DATABOOK 


The COPS Microcontrollers Databook offers the most 
current information available from National Semicon- 
ductor on the COPS microcontroller family. Included 
in this publication are sections on: single-chip, 
ROMless and piggyback microcontrollers, standard 
controllers, MICROWIRE peripherals, EPROMs and 
support circuits, and development systems and user's 
manuals, as well as the applications for these 
products. 


COPS products offer cost efficiency and design flexi- 
bility as well as development ease, and will be con- 
tinually upgraded and expanded. Continue to look for 
future databooks providing information on new develop- 
ments which may improve your capability to bring your 
ideas to market. 


For more information, contact your National Semi- 
conductor representative concerning any of our COPS 
family products. 


Page Count: 834 Price: $6.00 
DATA CONVERSION/ACQUISITION DATABOOK 


Year: 1982 


The 1984 edition of the Data Conversion/Acquisition 
Databook is one of the most comprehensive in the 
industry. It contains specifications for high technology 
conversion products in the analog signal path, both 
preceding and following the conversion process. 


Combining high volume production capability with 
leading edge technology such as thin film resistors, 
laser trimming and advanced microCMOS and bipolar 
processing, has helped develop products best suited 
to your design needs. 


Page Count: 1232 Price: $12.00 Year: 1984 
48-SERIES MICROPROCESSOR HANDBOOK 


This handbook contains detailed design-related in- 
formation pertaining to the National Semiconductor 
48-Series single-chip microcomputers and micro- 
processors. 


The material presented is at a level of detail to aid in the 
design and development of systems using the 48- 
Series microcomputers. 


Topics include the 48-Series architecture, expansion, 
and instruction set. 


Additional hardware examples, integrated with the re- 
quired software, and various data sheets of compatible 
devices are given. 


Page Count: 192 Price: $5.00 
HYBRID PRODUCTS DATABOOK 


Year: 1980 


The Hybrid Products Databook is the only National 
Semiconductor publication that contains complete 
information on all of our hybrid semiconductor 
products. 


Included are precision thin film and thick film products 
which provide the user with standard functions from 
operational amplifiers to converters with capabilities 
beyond those of current monolithic technology. 


Product selection guides and an application section 
are also included. 


Page Count: 792 Price: $7.00 Year: 1982 


INTERFACE BIPOLAR LSI/BIPOLAR MEMORY/PRO- 
GRAMMABLE LOGIC DATABOOK 


This databook provides complete specifications for a 
variety of transmission line drivers/receivers, peripheral/ 
power drivers, and level translators/buffers. 


Product selection guides list applications information 
and operating features. Memory, dynamic memory, 
microprocessor, data communications, and disk 
support products are also covered in the databook. 


The interface appendices section contains cross refer- 
ence guides; the programmable logic section describes 
the technology, design, and gives application 
suggestions. 


Price: $12.00 
INTUITIVE IC OP AMPS DATABOOK 


Page Count: 1520 Year: 1983 


This book targets some of the most significant tran- 
sitions in semiconductor technology since the change 
from germanium silicon. 


Intuitive IC CMOS Evolution highlights the transition in 
the reduction in defect densities and the development 
of new circuit topologies. 


Page Count: 299 Price $12.95 Year: 1984 


LINEAR DATABOOK 


The 1982 edition of the National Semiconductor Linear 
Databook is the most comprehensive available. It 
presents approximately 2000 pages of specifications 
for our high-technology linear products. Applications, 
descriptions, features and diagrams in this databook 
include detailed sections for Voltage Regulators, Op 
Amps, Voltage Comparators, A to D, Dto A Converters, 
Industrial Blocks and Audio, and TV Circuits. 


The databook also features advanced telecommunica- 
tion devices and speech synthesis (DIGITALKER!), 
plus other non-state-of-the-art linear products offering 
performance, economy, quality and reliability. 


Page Count: 1952 Price: $12.00 
MOS MEMORY DATABOOK 


Year: 1982 


The 1984 MOS Memory Databook is a comprehensive 
collection of information advanced, high-density 
memory products covering the spectrum of this main- 
stream semiconductor component category. 


National Semiconductor has an array of advanced 
technology processes to apply to memory design and 
development. These range from high-density triple- 
poly process used in the most advanced RAMs, the 
small-geometry, silicon gate, oxide-isolated micro- 
CMOS technology which is now being applied to high- 
performance memory devices for the first time. 


Page Count: 256 Price: $6.00 Year: 1984 


NS16000 DATABOOK 


This 500-page databook includes specs, instruction 
sets and architectural descriptions of the three CPU 
families: (NSO08032, NS16032 and NS32032); plus 
memory management, floating point, and 10 peripherals. 


Also featured is information on the supporting develop- 
menttools and software—the SYS 16, ISE/16, DB16000, 
cross software, and GENIX operating system. 


GENIX, a version of Berkeley 4.1 bsd UNIX tailored for 
the NS16000 family, supports Demand Paged Virtual 
Memory and optimizes the NS16000 architectural 
elegance. GENIX runs on SYS16 and is available in 
source code form for OEM adaptation to NS16000- 
based systems. 


Page Count 280 Price: $7.00 Year: 1983 


PAL® DATABOOK 


This book is intended to be a complete reference for 
the design of digital systems using Programmable 
Array Logic (PAL) devices. In addition to data sheets for 
all currently available devices, this book also con- 
tains extensive application notes intended to give design 
examples for a number of PAL devices. It also contains 
a step-by-step procedure for PAL design and pro- 
gramming, including the listing for PALASM®, which is 
a FORTRAN IV program that converts logic equations 
to PAL programming information. 


Portions of this book have been reprinted with the 
permission of Monolithic Memories Inc., the originator 
of the PAL concept. 
Page Count 176 Price: $6.00 


RELIABILITY HANDBOOK VOLUME | 


Year. 1982 


The Reliability Handbook Volume | penetrates the 
barrier of technical jargon and procedural ritual that 
has grown around the subject of semiconductor reli- 
ability, enabling the reader to clearly understand the 
areas that directly concern the application of semi- 
conductors within the Military/Aerospace electronic 
systems. 


This handbook focuses on areas of concern to all 
users of semiconductors where device reliability is of 
paramount importance. It examines the devices them- 
selves and discusses the most widely accepted and 
specific test procedures designed to testreliability. Throughout, 
the relationship of electrical, mechanical, environ- 
mental, and visual tests and inspections to the nature 
of the devices is emphasized. Discussions include the 
MIL-STD-883, MIL-M-38510, VLSI/VHSIC, 883B/ 
RETS™, 883S/RETS™. 


The entire book is voluminously documented and 
comprehensively cross referenced. 


Page Count: 285 Price: $7.00 Year: 1982 


TRANSISTOR DATABOOK 


National Semiconductor has added many new tran- 
sistors and product families since publication of the 
last databook. Many have already been widely ac- 
claimed by users. 


In addition to small-signal, power-bipolar and field- 
effect transistors that have been the mainstay of our 
catalog, there is a section for multiple-field-effect 
transistors. More part numbers will be added as market 
needs expand. 


To keep current on all new National transistors, please 
contact your National sales representative or franchised 
distributor and ask to be placed on the customer mailing 
list. 


Page Count: 558 Price: $6.00 


VOLTAGE REGULATOR HANDBOOK 


Year: 1982 


With the variety of fixed- and variable-regulator tech- 
nology currently available, the 336-page Voltage 
Regulator Handbook becomes a must for the selection 
of three-terminal and dual tracking components that 
meet the system requirement while utilizing the most 
cost-effective approach. 


Beginning with product selection procedure and a 
data sheet summary, the text continues with easily ac- 
cessible information about booster circuitry, power 
transformer and filter specifications, test methods, 
manufacturers’ cross reference, and extended use 
applications for National’s regulators. 


Page Count: 336 Price: $7.00 Year: 1982 
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"California residents must pay applicable sales tax. Allow 4-6 weeks for delivery. 


———._—— copies @$ 5.00 Advanced Bipolar Logic Databook 1982 Total $ 
—_——._—s copies @$ 5.00 Advanced Schottky Databook 1982 Total $ 
———._—s copies @ $ 6.00 CMOS Databook 1981 Total $ 
———_— copies @ $12.00 CMOS Databook 1984 (with microCMOS 
Technology) Total $ 
——__—s copies @ $ 6.00 COPS™ Microcontrollers Databook 1982 Total $ 
——_— copies @ $12.00 Data Conversion/Acquisition Databook 1984 Total $ 
—— copies @$ 5.00 48-Series Microprocessors Handbook 1980 Total $ 
—— copies @$ 7.00 Hybrid Products Databook 1982 Total $ 
———._— copies @ $12.00 Interface Bipolar LSI/Bipolar Memory/ 
Programmable Logic 1983 Total $ 
——_— copies @$ 8.95 Intuitive IC CMOS Evolution 
by T. M. Frederiksen* Total $ 
—— copies @ $12.95 Intuitive IC Op Amps 
; by T. M. Frederiksen* Total $ 
———._—s copies @ $12.00 Linear Databook 1982 Total $ 
———._—c copies @$ 7.00 Linear Supplement Databook 1984 Total $ 
——._—s copies @$ 6.00 MOS Memory Databook 1984 Total $ 
——_— copies @ $ 7.00 NS16000 Databook 1983 Total $ 
—— copies @$ 6.00 PAL® Databook 1982 Total $ 
———._— copies @$ 7.00 Reliability Handbook, Vol. |, 1982 Total $ 
———._— copies @$ 4.00 SC/MP Microprocessor Applications Handbook Total $ 
———._— copies @ $ 6.00 Transistor Databook 1982 Total $ 
———._—s copies @ $ 7.00 Voltage Regulator Handbook 1982 Total $ 
Subtotal $ 
California Residents 
Add 6% Sales Tax** $ 


MAIL TO: 


Grand Total $ 


National Semiconductor Corporation, ATTN: Literature Distribution MS 23205 
2900 Semiconductor Drive, Santa Clara, CA 95051 


For U.S. Domestic use only—see your local representative for international offices. 
Price of books includes postage. Please allow 4-6 weeks for delivery. 
All orders subject to availability. All pnces subject to change without notice. 


* National's Semiconductor Technology Series 
**San Francisco Bay Area residents add 6 2% sales tax. 


INDEX OF AVAILABLE APPLICATION NOTES 
AND BRIEFS FROM THE “NATIONAL ARCHIVES” 


100303 
100307 


100310 


APPLICATION NOTES 


AN-20 An Application Guide for Op Amps 
AN-22 ICs for Digital Data Transmission 
AN-24 Simplified Test Set for Op Amp 
Characterization 

AN-109 Solid-State Altimeter for Transponder 
Applications 

AN-114 Microprocessors - An Introduction 
AN-118 CMOS Oscillators 

AN-149 Handheld Calculator Battery Systems 
AN-159 Data Acquisition System Interface to 
Computers 

AN-252 Speech Synthesis 

AN-254 Expanding 48-Series Program Space in 
4k Byte Increments 

AN-256 Circuitry for Inexpensive Relative 
Humidity Measurement 

AN-257 Simplified Multi-Digit LED Display Design 
Using MM74C911/MM74C912/MM74C917 
Display Controllers 

AN-259 DS3662, the Bus Optimizer 

AN-263 Sine Wave Generation Techniques 
AN-269 Circuit Applications of Multiplying 
CMOS D-to-A Converters 

AN-271 Applying the New CMOS Micro-DACS™ 
AN-272 Op Amp Booster Designs 

AN-278 Designing with a New Super-Fast Dual 
Norton Amplifier 

AN-280 A/D Converters Easily Interface with 
70-Series Microprocessors 

AN-281 Data Acquisition Using INS8048 
AN-282 INS8048 Display Driver Interface 
AN-283 INS8070 Multiprocessing Systems 
Programming 

AN-285 An Acoustic Transformer Powered 
Super-High Isolation Amplifier 

AN-286 Applications of the LM392 Comparator 
Op Amp IC 

AN-287 Voice Recording Techniques for 
Speech Synthesis 

AN-288 System-Oriented DC-DC 

Conversion Techniques 

AN-289 Circuit Applications of Analog Data 
Multiplexers 

AN-290 Application of the MM53200 Encoder/ 
Decoder 

AN-293 Control Applications of CMOS DACs 
AN-294 Special Sample and Hold Techniques 
AN-295 A High Performance Industrial 
Weighing System 

AN-296 Crystal/INS8048 Oscillator 

AN-297 NS80CX48 Extra Features 

AN-298 Isolation Techniques for Signal 
Conditioning 

AN-300 Simple Circuit Detects Loss of 

4-20 mA Signal 

AN-303 HC-CMOS Power Dissipation 

AN-307 Introducing the MF10: A Versatile 
Monolithic Active Filter Building Block 
AN-310 High-Speed CMOS 
(MMS4HC/MM74HC) Processing 
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AN-311 Theory and Applications of 
Logarithmic Amplifiers 

AN-312 Clock Modules 
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MM54HC/MM74HC High-Speed CMOS Logic 
AN-314 Interfacing to MM54HC/MM74HC 
High-Speed CMOS Logic 

AN-316 The Subscriber Line Card ina 
Distributed Control Switching System 
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ADC0811 8-Bit Serial |/O A/D Converter 
With 11-Channel Multiplexer 


General Description 


The ADC0811 is an 8-Bit successive approximation A/D 
converter with simultaneous serial 1/O. The serial input con- 
trols an analog multiplexer which selects from 11 input 
channels or an internal half scale test voltage. 


An input sample-and-hold is implemented by a capacitive 
reference ladder and sampled data comparator. This allows 
the input signal to vary during the conversion cycle. 


Ratiometric or absolute voltage referencing. 

No zero or full-scale adjust required. 

Internally addressable test voltage. 

OV to 5V input range with single 5V power supply. 
T2L/MOS input/output compatible. 

0.3" standard width 20-pin dip or 20-pin molded chip 


carrier 
Separate serial |/O and conversion clock inputs are provid- 
ed to facilitate the interface to various microprocessors. Key Specifications 
Feat @ Resolution 8-Bits 
eatures ® Total unadjusted error + LSB and + 1LSB 
m Separate asynchronous converter clock and serial data gy Single supply 5Vpc 
W/O clock. 5 . . ‘ @ Low Power 15 mW 
@ 11-Channel multiplexer with 4-Bit senal address logic. = Conversion Time 32 pS 


® Built-in sample and hold function. 


Connection Diagrams 
Dual-in-Line Package 


Functional Diagram 
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ADC0829 .P Compatible 8-Bit A/D 
with 11-Channel MUX/Digital Input 


General Description 

The ADC0829 is an 8-bit successive approximation A/D 
converter with an 11-channel multiplexer of which six can 
be used as digital inputs, as well as, analog inputs. 

This A/D is designed to operate from the »P data bus using 
a single 5V supply. 

Channel selection, conversion control, software configura- 
tion and bus interface logic are all contained on this mono- 
lithic CMOS device. 


This device contains three 16-bit registers which are ac- 
cessed via double byte instructions. The control register is a 
write only register which controls the start of a new conver- 
sion, selects the channel to be converted, configures the 8- 
bit I/O port as input or output, and provides information for 
the 8-bit output register. 


The conversion results register is a read only register which 
contains the current status and most recent conversion re- 
sults. The discrete input register is also a read only register 
which contains the four address bits of the selected chan- 
nel, and the six discrete inputs which are connected to the 
analog multiplexer. 


Connection Diagram 
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Ordering Information 


TL/F/5506-1 


Key Specification 
@ Resolution 

& Total Unadjusted Error 

® Conversion Time 

@ Single Supply 

@ Low Power 


8 Bits 

+¥% LSB and +1 LSB 
256 pS 

5Voc 

50 mW 


Features 

® No missing codes 

®@ Operates ratiometncally or with analog span adjusted 
voltage reference 

@ 11-Channel multiplexer with latched control logic of 
which six can be used as digital inputs 

@ Easy interface to all microprocessors or operates 
“stand alone” 
0 to SV analog input range with single 5V supply 
T2 L/MOS input/output compatible 
No zero or full scale adjusts required 
Standard 28-pin DIP 
Temperature range — 40°C to +85°C 


Block Diagram 
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Package Outline 
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ADC1001, ADC1021 10-Bit »«P Compatible A/D Converters 


General Description 


The ADC1001 and ADC 1021 are CMOS, 10-bit successive 
approximation A/D converters. The 20-pin ADC 1001 is pin 
compatible with the ADC0801 8-bit A/D family. The 10-bit 
data word is read in two 8-bit bytes, formatted left justified 
and high byte first. The six least significant bits of the sec- 
ond byte are Set to zero. as is proper for a 16-bit word 


The 24-pin ADC 1021 outputs 10 bits in parallel and is in- 
tended for interface to a 16-bit data bus. 


A differential analog voltage input allows increasing the 
common-mode rejection and offsetting the analog zero in- 
put voltage value. In addition, the voltage reference input 
can be adjusted to allow encoding any smaller analog 
voltage span to the full 10 bits of resolution. 


Features 


® ADC1001 is pin compatible with ADC0801 series 8-bit 
AID 


@ Compatible with NSC800 and 8080 »P derivatives — no 
interfacing logic needed 


Typical Application 


ANY 


»PROCESSOR ADEN 


Vint?) 
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@ Easily interfaced to 6800 »P derivatives with minimal 
external logic 


Differential analog voltage inputs 


Logic inputs and outputs meet both MOS and T?L 
voltage level specifications 

Works with 2.5V (LM336) voltage reference 

On-chip clock generator 

OV to 5V analog input voltage range with single 5V 
supply 

Operates ratiometrically or with 5 Voc. 2.5 Voc, oF 
analog span adjusted voltage reference 

0.3” standard width 20-pin DIP package or 24 pins with 
10-bit parallel output 


Key Specifications 


® Resolution 
@ Linearity error 
@ Conversion time 


10 bits 
+1LSB 
200 xs 


TRANSDUCER 


10-BIT RESOLUTION 
OVER ANY DESIRED 
ANALOG INPUT 
VOLTAGE RANGE 


Tun s6751 
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ADC1210, ADC1211 12-Bit CMOS A/D Converters 


General Description 


The ADC1210, ADC1211 are low power, medium speed, 12- 
bit successive approximation, analog-to-digital converters. 
The devices are complete converters requiring only the ap- 
Plication of a reference voltage and a clock for operation. 
Included within the device are the successive approximation 
logic, CMOS analog switches, precision laser trimmed thin 
film R-2R ladder network and FET input comparator. 

The ADC1210 offers 12-bit resolution and 12-bit accuracy, 
and the ADC1211 offers 12-bit resolution with 10-bit accura- 
cy. The inverted binary outputs are directly compatible with 
CMOS logic The ADC1210, ADC1211 will operate over a 
wide supply range, convert both bipolar and unipolar analog 
inputs, and operate in either a continuous conversion mode 
or logic-controlled START-STOP conversion mode. The de- 
vices are capable of making a 12-bit conversion in 100 ps 
typ, and can be connected to convert 10 bits in 30 ps. 


Block Diagram 


CONVERSION 
COMPLETE 


OIciTAL OUTPUTS 


Connection Diagram 


Dual-in-Line Package 
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Both devices are available in military and industrial tempera- 
ture ranges. 


Features 
™ 12-bit resolution 
+¥%, LSB or +2 LSB nonlinearity 
@ Single +5V to + 15V supply range 
@ 100 ps 12-bit, 30 ws 10-bit conversion rate 
@ CMOS compatible outputs 
® Bipolar or unipolar analog inputs 
® 200 kf. analog input impedance 


COMPARATOR 
outeur 


TL/H/S677-1 


Order Number ADC1210HD, 
ADC1210HCD, ADC1211HD, 
ADC1211HCD 
See NS Package D24D 


TL/H/5677-2 
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BLC™-86/30 
Board Level Computer 


™ 8086-2 Microprocessor based, 5 or 8 
MHz operation 

@ 128K bytes of dual-port RAM, 
expandable on-board to 256KB 

m@ Socked for up to 64K bytes of JEDEC 
standard 24/28 pin memory devices 

@ 24 programmable parallel 1/O lines 

@ Programmable synchronous/ 
asynchronous RS232 serial interface 


re 


“Slaw 3 


TL/T/5527-1 


@ Two programmable 16-bit BCD or binary 
timers 

9 levels of vectored interrupts 

Fully Multibus compatible 

Optional BLX™-337, 8087 co-processor 
module 

m Two BLX bus expansion connectors 


Product Overview 


The BLC-86/30 is a high performance 8086-2 based 
CPU board with up to a quarter megabyte of on-board, 
dual port RAM and 64KB of PROM space. It provides 
optimum performance by not having to utilize the bus 
for most memory operations and in certain applica- 
tions, provides a single board solution. This allows for 
true parallel processing in multimaster systems. 

The BLC-86/30 can operate at 5 MHz, in order to 
maintain full software compatibility with the 86/12 
CPU board or to accommodate the BLC-337, 8087 
based co-processor module. It can also operate at 8 
MHz. 


Functional Description 
Central Processor Unit 


The CPU for the BLC-86/30 board is the 8086-2 mi- 
croprocessor and is jumper selectable to operate at 
either 5 or 8 MHz. The 8086-2 is partitioned logically 
into two processing units; the Bus Interface Unit (BIU) 
and the Execution Unit (EU). These two units perform 
as separate asynchronous operational processors. 
The BIU provides basic bus control as well as func- 
tions related to instruction fetching and queing, oper- 
and fetch and store and address location. Up to 6 
bytes of the instruction stream can be queued while 


BLC™, BLX™ are trademarks of Nabonal Semconductor Corp TRISTATE® is « rogstered rademark of Nabonal Semiconductor Corp. 
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BLX™-218 
FLOPPY DISK CONTROLLER 


w Controls up to 4 drives with 8 surfaces 

@ Controls either 8” or 5.25" drives 

m Supports either single or double density 
formats 


Product Overview 

The BLX-218 floppy disk controller is a new member 
of National's Series/80 family of Multibus products. 
The BLX-218 is fully compatible with any board utiliz- 
ing the BLX on-board I/O expansion interface. This 
product provides an easy to use, high performance 
mass storage interface. Numerous user selectable op- 
tions are designed in making it easy to use in a wide 
variety of applications. 


Functional Description ji 


The BLX-218 floppy disk controller is capable of sup- 
Porting virtually any 8” or 5.25” drive and can man- 


BLX™ 9 2 trademark of Natonal Semsconductor 
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@ Fully BLX compatible 
m Single +5V requirement 
@ On-board phase locked loop 


age up to four drives with a maximum of eight sur- 
faces. The BLX-218 will support the IBM 3740 single 
density, IBM System 34 double density or other for- 
mats with sector lengths up to 8192 bytes. The individ- 
ual drive operating characteristics are specified under 
program control. 

The BLX-218 can also perform operations in either 
single or multiple sectors and has on-board data sepa- 
tation logic which performs data encoding and decod- 
ing. In addition, this module can operate in either a 
OMA or non DMA environment. 1 
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DAC1265A, DAC 1265 Hi-Speed 12-Bit D/A Converter 


with Reference 


General Description 


The DAC1265A and DAC1265 are fast 12-bit digital to ana- 
log converters with internal voltage reference. These DACs 
use 12 precision high speed bipolar current steering 
switches, control amplifier, thin film resistor network, and 
buried zener voltage reference to obtain a high accuracy, 
very fast analog output current. The DAC1265A and 
DAC1265 have 10%-90% full-scale transition time under 
35 ns and settle to less than 1, LSB in 200 ns. The buried 
zener reference has long-term stability and temperature dnft 
characteristics comparable to the best discrete or separate 
IC references. 

These digital to analog converters are recommended for 
applications in CRT displays, precision instruments and data 
acquisition systems requiring throughput rates as high as 5 
MHz for full range transitions. 


Block and Connection Diagrams 


PAA 
Vs GUD Vs 


37u 
re) 


ALFERENCE 
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REFERENCE 


BIPOLAR 
OFFSET 


Features 

® Bipolar current output DAC and voltage reference 

® Fully differential, non-saturating precision current switch 
— Rout and Coyrt do not change with digital input 
code 

@ Internal buried zener reference — 10V + 1% max 

@ Precision thin film resistors for use with external op 
amp for voltage out or as input resistors for a succes- 
sive approximation A/D converter 

@ Superior replacement for 12-bit D/A converters of this 
type 


Key Specifications 
@ Resolution and Monotonicity 
@ Linearity 

(Guaranteed over temperature) 
@ Output Current Settling Time 400 ns max to 0.01% 
@ Gain Tempco +15 ppm/*°C max 
@ Power Supply Sensitivity +10 ppm of FS/% VsuppLy 


12 Bits 
12 Bits 


O 20V RANGE 


CURRENT OUTPUT 
(SUMMING JUNCTION) 
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Dual-in-Line Package 
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DH0011A High Voltage High Current Driver 


General Description 


The DHO011A High Voltage, High Current Driver family con- 
sists of hybrid integrated circuits which provide a wide range 
of variations in temperature range, package, and output cur- 
rent drive capability. 


Applications include driving lamps, relays, cores, and 


Logic Diagram 


Ordering Information 


other devices requiring several hundred milliamp currents at 
voltages up to 50V. Logic flexibility is provided through a 4- 
input NAND gate, a NOR input and an input which bypasses 
the gating and connects to the base of the output transistor. 


Output 
NSC Designation Package Temperature Range Capability 


DHO011AH 
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—55°C to + 125°C 500mA 
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DM77/87SR27, DM77/87SR27B 
(512 x 8) 4K-Bit Registered TTL PROM 


General Description 


The DOM77/87SR27 is an electrically programmable 
Schottky TTL read-only memory with D-type, master-slave 
registers on-chip. This device is organized as 512 words by 
8 bits and Is available in the TRI-STATE® output version. 
Designed to optimize system performance, this device also 
substantially reduces the cost and size of pipelined micro- 
programmed systems and other designs wherein accessed 
PROM data is temporarily stored in a register. The DM77/ 
87SR27 also offers maximal flexibility for memory expan- 
sion and data bus control by providing both synchronous 
and asynchronous output enables. All outputs will go into 
the “OFF” state if the synchronous chip enable (GS) is high 
before the rising edge of the clock, or if the asynchronous 
chip enable (G) is held high. The outputs are enabled when 
GS 1s brought low before the rising edge of the clock and 6G 
is held low. The GS flip-flop is designed to power up to the 
“OFF” state with the application of Vcc. 


Data is read from the PROM by first applying an address 
to inputs AO-A8. During the setup time the output of the 
array is loaded into the master flip-flop of the data register. 
During the rising edge (low to high transition) of the clock, 
the data is then transferred to the slave of the flip-flop and 
will appear on the output if the output is enabled. Following 
the rising edge clock transition the addresses and synchro- 
nous chip enable can be removed and the output data will 
remain stable. 


Block and Connection Diagrams 
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PROMs are shipped from the factory with lows in all loca- 
tions. A high may be programmed into any selected location 
by following the programming instructions. Once pro- 
grammed, it is impossible to go back to a low. 


Features 


Functionally compatible with Am27S27 

On-chip, edge-triggered registers 

Synchronous and asynchronous enables for word 
expansion 

22-pin 400-mil thin-DIP package 

35 ns address setup and 20 ns clock to output for 
maximum system speed 

Highly reliable, titanium tungsten fuses 
TRI-STATE outputs 

Low voltage TRI-SAFE™ programming 

All parameters guaranteed over temperature 


Dual-In-Line Package 
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DS8910 AM-Only Digital Phase-Locked Loop 
Frequency Synthesizer 


General Description 


The 0S8910 is a PLL synthesizer designed specifically 
for use in AM radios. It contains the reference oscillator, 
a phase comparator, a charge pump, an operational am- 
plifier, a 15 MHz ECL/I2L dual modulus programmable 
divider, and a 19-bit shift register/latch for serial data 
entry. The device is designed to operate with a serial data 
controller generating the necessary division codes for 
each frequency, and logic state information for radio 
function inputs/outputs. 


A 3.96 MHz pierce oscillator and divider chain generate a 
1.98 MHz external controller clock, a 20 kHz, 10 KHz, 9 kHz, 
and 1 kHz reference signals, and a 50 Hz time-of-day sig- 
nal. The oscillator and divider chain are sourced by the 
Voecm pin thus providing a low power controller clock drive 
and time-of-day indication when the balance of the PLL is 
powered down. 


The 21-bit serial data stream is transferred between the 
frequency synthesizer and the controller via a 3-wire bus 
system comprised of a data line, a clock line, and an 
enable line. 


The first 2 bits in the serial data stream address the syn- 
thesizer thus permitting other devices such as display 
drivers to share the same bus. The next 14 bits are used for 
the PLL (N + 1) divide code. The 15th bit is a “don't care” bit 
and serves no function. The 16th and 17th bits are used to 
select one of the 4 reference frequencies. The 18th and 
19th bits are connected via latches to open collector out- 
puts. These outputs can be used to drive radio functions 
such as gain, mute, AM, or charge pump current source 
levels. 


The PLL consists of a 14-bit programmable /?L divider, an 
ECL phase comparator, an ECL dual modulus (p/p + 1) pre- 
scaler, a high speed charge pump, and an operational am- 
plifier. The programmable divider divides by (N+ 1), N 
being the number loaded into the shift register. The pro- 
grammable divider 1s clocked through a = 7/8 prescaler by 
the AM input. The AM input will work at frequencies up to 
15 MHz. The VCO can be tuned with a frequency resolution 
of either 1 kHz, 9 KHz, 10 kHz, or 20 kHz. The buffered AM 
input is self-biased and can be driven directly by the VCO 
through a capacitor. The ECL phase comparator produces 
very accurate resolution of the phase difference between 
the input signal and the reference oscillator. The high 
speed charge pump consists of aswitchable constant cur- 
rent source and sink. The charge pump can be programmed 
to deliver from 75 A to 750 »A of constant current by con- 
nection of an external resistor from pin Regogram to 
ground or the open collector bit outputs. Connection of 
programming resistors to the bit outputs enables the con- 
troller to adjust the loop gain for the particular reference 
frequency selected. The charge pump will source current 
if the VCO frequency is high and sink current if the VCO 
frequency is low. The low noise operational amplifier pro- 
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vided has a high impedance JFET input and a large output 
voltage range. The op amp's negative input is common 
with the charge pump output and its positive input is inter- 
nally biased. 


Features 


@ Uses inexpensive 3.96 MHz reference crystal 

® Serial data entry for simplified control 

@ 50 Hz output for timeof-day reference driven from 
separate low power Vccm 

@ 2 open collector buffered outputs for controlling various 
radio functions or loop gain 

@ AM input has 15 mV (typical) hysteresis 
Programmable charge pump current sources enable ad- 
justment of system loop gain 
Operational amplifier provides high impedance load to 
charge pump output and a wide voltage range for the VCO 
input 


Connection Diagram 


Dual-In-Line Package 
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National 
Semiconductor 


ECL Programmable Array 
Logic (PAL ) Family 


General Description 


The PL1016P8/10016P8 is the first member of an ECL pro- All devices in this family can be programmed using 
grammable logic device family possessing common elec- conventional programmers. After the device has been pro- 
trical characteristics, utilizing an easily accomodated pro- grammed and verified, an additional fuse may be removed 
gramming procedure, and produced with National to inhibit further verification or programming. This 
Semiconductor's advanced oxide-isolated process. Tils “‘security" feature can provide a proprietary circuit which 
family includes both latched and registered output devices. cannot easily be duplicated. 


These devices are fabricated using National's proven Ti- 
W (Titanium-Tungsten) fuse technology to allow fast, Features 
efficient, and reliable programming. 


This family allows the designer to quickly implement the . oe replacement for conventional ECL 
defined logic function by removing the fuses required to , 

properly configure the internal gates and/or registers. Pro. m Offered in a 10KH I/O compatible version with a 
duct terms with all fuses removed assume a logical high 100K version coming. 

State. All devices in this series are provided with an output - 

polarity fuse that, if removed, will permit any output to in- ® Simplifies prototyping and board layout. 
dependently provide a logic low when the equation ism 24-pin thin DIP packages. 

satisfied. When these fuses are intact the outputs provide (0.300- 10 KH version, 0.400- 100K version) 

a logic true (most positive voltage level) in response to the 

input conditions defined by the applicable equation. = Programmed on standard PAL programmers. 
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The registers, in selected devices, consist of D-type flip. % Special feature reduces possibility of copying by 
flops which are loaded in response to the low-to-high tran- competitors. 

sition of the clock. Fuse symbols have been omitted from 
the logic diagrams to allow the designer use of the dia- 
grams to create fuse maps representing the programmed 
device. 


PLANTM 1s a trademark of Nalonal Semiconductor Corp. 
PAL*1s a registered trademark of and used under Incense wilh Monolithic Memones, Inc, 
PALASMTM 15 a trademark of and under license with Monolithic Memones, Inc 


Ordering Information 


PROGRAMMABLE ARRAY LOGIC FAMILY 
ECL 1/0 COMPATIBLE 
10 = 10KH 
100= 100K 
NUMBER OF ARRAY INPUTS 
OUTPUT TYPE 
P = PROGRAMMABLE 
RP = REGISTERED AND PROGRAMMABLE 
LP = LATCHED PROGRAMMABLE 
NUMBER OF OUTPUTS 
PACKAGE 
N = PLASTIC DIP : 
J = CERAMIC DIP 
TEMPERATURE RANGE 
ty Cc = OCTO+75°C 


PLIO16P8JC 


Reliable titanium-tungsten fuses. 
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Thomas M. Frederiksen's new book targets some of the most significant transitions in semiconductor 
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transition in the reduction in defect densities and the development of new circuit topologies. The author's 
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industry. 
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tet eS the basic physical actions that take place within solid-state integrated 
i = circuits With this handy guide, you'll be able to easily understand and 
Jt a “feel” the workings of all the devices used in the new semiconductor 
i\ arg products — and make better use of them—from the many types of 
By diodes to the bipolar transistors... the JFETs...the MOSFETs... and 
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LMC835 Digital Controlled Graphic Equalizer 


General Description 


The LMC835 is a monolithic, digitally-controlled graphic 
equalizer CMOS LSI for Hi-Fi audio. The LMC835 consists 
of a Logic section and a Signal Path section made of 
analog switches and thin-film silicon-chromium resistor 
networks. The LMC835 is used with external resonator 
circuits to make a stereo equalizer with seven bands, 
+12 dB or +6 dB gain range and 25 steps each. Only 
three digital inputs are needed to control the equaliza- 
tion. The LMC835 makes it easy to build a »P-controlled 
equalizer. 


The signal path is designed for very low noise and distor- 
tion, resulting in very high performance, compatible with 
PCM audio. 


Connection Diagram 


PRELIMINARY 


April 1984 


Features 


No volume controls required 
Three-wire interface 

14 bands, 25 steps each 

+ 12 dB or +6 dB gain ranges 
Low noise and distortion 

TTL, CMOS logic compatible 


Applications 


Hi-Fi equalizer 
Receiver 

Car stereo 

Musical instrument 
Tape equalization 
Mixer 

Volume controller 
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Ulitra-Fast FET-Input Operational Amplifier 


General Description 


The LHO132 is a high slew rate, high input impedance differ- 
ential amplifier. It was developed specifically for sample and 
hold and other fast signal handling applications which re- 
quire very low input currents over the full input voltage 
range. Input offset and bias currents are guaranteed over a 
full input common mode range of — 10 volts to + 10 volts. 


Block and Connection Diagrams 


Features 


100 PA Ibias at Vin = £8V 

500 V/s slew rate 

70 MHz bandwidth 

5 mV offset voltage 

FET input 

No compensation for gains above 50 
Peak output current to 100 mA 


ourpuT 
COMPENSATION 


TL/K/5499-4 


COMPENSATION 


BALANCE/ 
COMPENSATION 
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LM133/LM333/LM333A 3-Ampere Adjustable 


Negative Regulators 


General Description 


The LM133/LM333/LM333A are adjustable 3-terminal 
negative voltage regulators capable of supplying in ex- 
cess of — 0A over an output voltage range of — 1.2V to 
-32V. These regulators are exceptionally easy to apply, 
requiring only 2 external resistors to set the output voltage 
and 1 output capacitor for frequency compensation. The 
circuit design has been optimized for excellent regulation 
and low thermal transients. Further, the LM133 series 
features internal current limiting, thermal shutdown and 
safe-area compensation, making them virtually blowout- 
Proof against overloads. 


The LM133/LM333/LM333A serve a wide variety of ap- 
plications including local on-card regulation, program- 
mable-output voltage regulation or precision current 
regulation. The LM133/LM333/LM333A are ideal com- 
plements to the LM150/LM250/LM350 adjustable positive 
regulators. 


Connection Diagrams 


TO-3 
Metal Can Package 


CASE IS 
oO ADJUSTMENT to) INPUT 
° 


BOTTOM VIEW 


Te674d4 


TO-220 
Plastic Package 


Features 


® Output voltage adjustable from — 1.2V to -32V 

@ 3.0A output current guaranteed, — 55°C to + 150°C 
@ Line regulation typically 0.01%/V 

® Load regulation typically 0.1% 

@ Excellent rejection of thermal transients 

@ 50 ppm/°C temperature coefficient 

@ Temperature-independent current limit 

@ Internal thermal overload protection 

@ 100% electrical burn-in 

@ Standard 3-lead transistor package 


Typical Applications 


Adjustable Negative Voltage Regulator 


ADJ 
Vin == Your ~Vour 
LM133/333 


TUH6743 3 


Vout = - 1.25V ( + ai) + (-'a0sx2) ; 
1C1 = 14F solid tantalum or 10 uF aluminum electrolytic required for stability. 
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“C2 = 1yF solid tantalum is required only af regulator 1s more than 4" from 
power supply filter capacitor 

Output capacitors in the range of 1 »F to 1000 xF of aluminum or tantalum 

electrolytic are Commonly used to provide improved oulpul impedance 

and rejection of transients. 


ADJUSTMENT Your 
vin 


FRONT VIEW 
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LM592/LM592A Differential Video Amp 


General Description 


The LMS592 is a two stage differential input, differential 
output, wideband video amplifier. The use of internal 
series-shunt feedback gives wide bandwidth with low 
phase distortion and high gain stability Emitter follower 
outputs provide low output impedances necessary to 
drive capacitive loads. This device offers fixed gains of 
100 and 400 with no external components plus the flex- 
ibility of adjusting the gain from 0 to 400 with the addition 
of a single resistor. This flexibility also allows the device 
to be configured as a high pass, low pass, or band pass 
filter. 


The LM592 is ideal for use in magnetic memory systems 
The device is also very useful as a video and pulse 
amplifier in video recorders and other communications 
systems. 


Connection Diagram 


Features 

@ 120 Mhz bandwidth 

@ Adjustable gains from 0 to 400 

B Adjustable pass band 

@ No frequency compensation required 


Applications 


@ Disc file memories 

@ Magnetic tape systems 

@ Thin film or plated wire memories 
® Wide band video amplifiers 


Dual-In-Line Package 


GAIN 


SELECT 


GAIN 


SELECT 
TOP VIEW 


Output 
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Disc/Tape Phase Modulated Readback Systems 


AMPLITUDE 1-10 mV p—p 
FREQUENCY 1-4 MHz 


READ HEAD 
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May 1984 


LM832 Dynamic Noise Reduction System DNR™ 


General Description Features 


The LM832 is a stereo noise reduction circuit for use with  ™ Low voltage battery operation 

audio playback systems. The DNR system is noncomple- ™ Non-complementary noise reduction, “single ended” 
mentary, meaning it does not require encoded source mate- mm Low cost external components, no critical matching 
rial. The system is compatible with virtually all prerecorded ® Compatible with all prerecorded tapes and FM 


tapes and FM broadcasts. Psychoacoustic masking, and an ™ 10 dB effective tape noise reduction CCIR/ARM 
adaptive bandwidth scheme allow the DNR to achieve 10 weighted : 


GB of noise reduction. ONR can save circuit board space , 
and cost because of the few additional components re- Bm Wice supply range, TSvito ay 
@ 150 mVrms input overload 
a 
s 


quired. 
; sans . es No royalty requirements 
hi 
The LM832 is optimized for low voltage operation with input Cascade connection for 17 dB noise reduction 


levels around 30 mVrms. 
For higher input levels use the LM1894. 


Applications 


@ Headphone stereo 
ONR™ 13 a vadomark of Nabcnal Semconductor Corp ; 
Tho DNR™ systom is liconsed to Natonal Semiconductor Corp. under U.S. patent 3,678,416  ' Microcassette players 


and 3,753,159. @ Radio cassette players 


Contact Natons! Semconductor for uso of ONAT™ logo 5 } 
A lrademark and licensing agroement ts required for the use of this Product. ™ Automotive radio/ tape players 


Application Circuit 
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FIGURE 1. Component Hook-up for Stereo DNR System 
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LM833 Dual Audio Operational Amplifier 


General Description 

The LM833 and LM833A are dual general purpose opera- 
tional amplifiers designed with particular emphasis on per- 
formance in audio systems. 

These dual amplifier ICs utilize new circuit and processing 
techniques to deliver low noise, high speed and wide band- 
width without increasing external components or decreasing 
stability. The LM833 and LM833A are internally compensat- 
ed for all closed loop gains and are therefore optimized for 
all preamp and high level stages in PCM and HiFi systems, 
The LM833 and LM833A are pin for pin compatible with 
industry standard dual operational amplifiers, 

The LM833A guarantees low noise for noise critical applica- 
tions by 100% noise testing. 


Schematic Diagram (1/2 LMe33) 
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Features 


@ Wide dynamic range > 140 dB 


4.5 nV/VHz 


7 V/ps (typ) 
5 V/s (min) 
15 MHz (typ) 
10 MHz (min) 

120 kHz 


@ Low input noise voltage 

@ High slew rate 

@ High gain bandwidth product 
Wide power bandwidth 
Low distortion 0.002% 


Low offset voltage 0.3 mV 
Large phase margin 60° 


Connection Diagram 


+Vec 
OUTB 
—INB 


+INB 


TL/H/5218-2 


TL/H/5218-1 


TL/H/5218-3 


A, = 95 dB 
Eq = 0.33 pV 
S/N = 90 dB 


t= (kHz 

A Weighted 

A Weighted, Vin= 10 mV 
@f = 1kHz 
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LM1014 Motor Speed Regulator 


General Description 


The LM1014 is a monolithic integrated circuit specifically 
designed to provide a low cost motor speed regulator for 
low voltage DC motors. 


Features 
® 5V to 20V operating voltage range 
@ Short circuit protection 


Functional Block Diagram 


GROUND 


Connection Diagram 


= Remote pause control 

® Saturation voltage 0.1V 

™ Motor connected to ground for ease of RF suppression 
™ Motor torque compensation 

@ Low current consumption 


TL/H/6159-1 


Dual-in-Line Package 


NON-INVERTING INPUT AZ 
DAVEATING INPUT Al 
REMOTE PAUSE CONTAOL 


GROUND 
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UAVEATING INPUT AZ 


TORQUE COMPENSATION/ 
SHOAT CIRCUIT PROTECTION 


OUTPUT At 


POSITIVE SUPPLY 


TL/H/6159-2 
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LM1837 Low Noise Preamplifier for Autoreversing Tape 
Playback Systems 


General Description 


The LM1837 is a dual autoreversing high gain tape 
preamplifier for applications requiring optimum noise per- 
formance. It has forward (left, right) and reverse (left, right) 
inputs which are selectable through a high impedance 
logic pin. It is an ideal choice for a tape playback amplifier 
when a combination of low noise, autoreversing, good 
power supply rejection, and no power-up transients are 
desired. The application also provides transient-free 
muting with a single pole grounding switch 


Features 


@ Programmable turn-on delay 
@ Transient-free power-up - no pops 
@ Transient-free muting 


Vee = 12 Voe 


te) 
LosiIC 

FORWARD = 0 SV 

REVERSE 2 2 2¥ 


Low noise - 06 «V CCIR/ARM in a DIN circuit refer- 
enced to gain at 1 kHz 

Low voltage battery operation - 4V 

Wide gain bandwidth due to broadband two amplifier 
approach - 76 dB @ 20 kHz 

High power supply rejection - 95 dB 

Low distortion - 0.03% 

Fast slew rate - 6V/ns 

Short circuit protection 

Internal diodes for diode switching applications 

Low cost external parts 

Excellent low frequency response 

Prevents “click” from being recorded onto the tape dur- 
ing power supply cycling in tape playback applications 
High impedance logic pin for forward/reverse switching 


TUMT902 1 


FIGURE 1. Autoreversing Tape Playback Application 
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LM2889 TV Video Modulator 


General Description 

The LM2889 is designed to interface audio and video sig- 
nals to the antenna terminals of a TV receiver. It consists of 
a sound subcarrier oscillator and FM modulator, video 
clamp, and RF oscillators and modulators for two low-VHF 
channels. 

The LM2889 allows video information from VTRs, video disk 
systems, games, test equipment, or similar sources to be 
displayed on black and white or color TV receivers. 


PRELIMINARY 


May 1984 


Features 

@ Pin for pin compatible with LM1889 RF section 

@ Low distortion FM sound modulator (less than 1% 
THD) 

@ Video clamp for AC-coupled video 

® Low sound oscillator harmonic levels 

™® 10V to 16V supply operation 

@ OC channel switching 

@ Excellent oscillator stability 

@ Low intermodulation products 


Block and Connection Diagrams (0uat-in-Line Package) 


DC Test Circuit 
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mur Order Number LM2889N 


See NS Package Number N14A 
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LM3361A Low Voltage/Power Narrow Band FM IF System 


General Description Features 


The LM3361A contains a complete narrow band FM de- Functions at low supply voltage (less than 2V) 
modulation system operable to less than 2V supply voltage. Highly sensitive (—3 dB limiting at 2.0 »V input typical) 
Blocks within the device include an oscillator, mixer, FM IF High audio output (increased 6 dB over MC3361) 
limiting amplifier, FM demodulator, op amp, scan control, Low drain current (2.8 mA typ., Vcc = 3.6V) 

and mute switch. The LM3361A is similar to the MC3361 
with the following improvements: the LM3361A has higher 
voltage swing both at the op amp and audio outputs. It also 
has lower nominal drain current and a squelch circuit that 
draws significantly less current than the MC3361. Device 
Pinout functions are identical with some slightly different op- 
erating characteristics. 


Block Diagram And Test Circuit 


Minimal drain current increase when squelched 
Low external parts count 


TO Vs 


300, Wms 
O.1uF ( = 10 ed 


RF 
INPUT O SQUELCH 


(10.7 MHz) (NPUT 


Ov, AupIO 


OUTPUT 


}———7 0.01yF 


SQUELCH TRIGGER: 
WITH HYSTERESIS 
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10.245 MHz == 50 pF: 
CRYSTAL 


TL/H/5586-1 
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LP339 Ultra-Low Power Quad Comparator 


General Description 

The LP339 consists of four independent voltage compara- 
tors designed specifically to operate from a single power 
supply and draw typically 60 A of power supply drain cur- 
rent over a wide range of power supply voltages. Operation 
from split supplies 1s also possible and the ultra-low power 
supply drain current is independent of the power supply volt- 
age. These comparators also feature a common-mode 
range which includes ground, even when operated from a 
single supply. 

Applications include limit comparators, simple analog-to-dig- 
ital converters, pulse, square and time delay generators; 
VCO's; multivibrators; high voltage logic gates. The LP339 
was specifically designed to interface with the CMOS logic 
family. The ultra-low supply current makes the LP339 valu- 
abie in battery powered applications. 


Advantages 


@ Ultra-low power supply drain suitable for battery appli- 
cations 


Schematic and Connection Diagrams 


TL/H/5226-1 


Typical Applications (vt = 5.0 Voc) 
Basic Comparator 


ve 


TL/H/5226-3 
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@ Single supply operation 

® Sensing at ground 

® Compatible with CMOS logic family 
@ Pin-out identical to LM339 


Features 

@ Ultra-low power supply current drain (60 nA) — inde- 
pendent of the supply voltage (75 ,.W/comparator at 
+5 Voc) 
Low input biasing current 3nA 
Low input offset current +0.5 nA 
Low input offset voltage +2 mV 
Input common-mode voltage includes ground 
Output voltage compatible with MOS and CMOS logic 
High output sink current capability (30 mA at 
Vo =2 Voc) 
Supply Input protected against reverse voltages 


Dual-In-Line Package 


OUTPUT 3 OUTPUT 4 GND INPUT 4+ INPUT 4— INPUT 3+ INPUT 3- 


OUTPUT 2 OUTPUT 1 ve INPUT 1 - INPUT 1+ INPUT 2- INPUT 2+ 


TOP VIEW 
TL/H/5226-2 


Driving CMOS 
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MM58146/MM9016 TV Clock and Channel Display 


General Description 

The MM58146 and MM9016 TV Clock and Channel Display 
Circuit is a monolithic NMOS integrated circuit which gener- 
ates a display of time and channel number on a television 
screen. 

The chip contains a time of day clock and all the logic re- 
quired to display time and a 2 digit channel number from an 
external source, such as the MM58142 TV Digital Tuning 
Chip. 

The horizontal, vertical and 60 Hz inputs and display outputs 
are designed to directly interface to the video system of 
many TV sets. 

The time and channel number are displayed on the same 
line near the bottom of the screen. 


Block and Connection Diagrams 


(HORIZONTAL 
PULSE) 


Features 

@ 12 hour operation 

® Leading zero blanking on hours display 
Black border around white character 
Interfaces to video system directly on many TVs 
Clock and channel display or channel only display 
Two digit display need not be channel number. 
Channel number is entered as BCD 


sD iso 
CHANNEL INPUTS 


AT-A0 \7L/B/5735-1 


Dual-in-Line Package 
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MM58241 High Voltage Display Driver 


General Description 


The MM58241 is a monolithic MOS integrated circuit utiliz- 
ing CMOS metal gate low threshold P and N-channel 
devices. It is available both in 40-pin molded dual-in-line 
Packages or as dice. The MM58241 is particularly suited 
for driving high voltage (G0V max) vacuum fluorescent (VF) 
displays (e.g., a 32-digit alphanumeric or dot matrix 
display). 


Applications 


™ COPS™ or microprocessor-driven displays 
@ Instrumentation readouts 

@ Industrial control indicator 

® Digital clock, thermostat, counter, voltmeter 
™ Word processor text displays 

® Automotive dashboards 


Block and Connection Diagrams 


OUTPUT OUTPUT 
32 


BLANKING 
CONTROL 


32-BIT 
SHIFT REGISTER 


FIGURE 1 


cops™ is a trademark of National Semiconductor Corp 
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Features 


® Direct interface to high voltage display 

@ Serial data input 

® No external resistors required 

@ Wide display power supply operation 

@ LSTTL compatible inputs 

@ Software compatible with NS display driver family 

@ Compatible with alphanumeric or dot matrix displays 
® Display blanking control input 

@ Simple to cascade 


Dual-In-Line Package 


Vss (OV) OUTPUT 18 

OUTPUT 17 OUTPUT 19 
OUTPUT 16 OUTPUT 20 
OUTPUT 15 OuTPUT 21 
OurPuT 14 OurPur 22 
OUTPUT 13 ourPuT 23 
OuTPUT 12 OUTPUT 24 

OUTPUT 11 OUTPUT 25 
OUTPUT 10 OUTPUT 26 

OUTPUT 9 MMS8241 OuTPuT 27 

OUTPUT 8 OurPur 28 

output 7 ourPur 29 

OUTPUT 6 ourPuT 30 

ouTPur 5 OUTPUT 31 

OUTPUT 4 OUTPUT 32 

ourPuT 3 BLANKING CONTROL 

* ouTPur2 ENABLE 
OUTPUT 1 DATA OUT 
Vos OATA IN 
Voo (5¥) CLOCK 


TOP VIEW 


FIGURE 2 
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MM58274 Microprocessor Compatible Real Time Clock 


General Description Features 


The MM58274 is fabricated using low threshold metalgate 
CMOS technology and is designed to operate in bus ori- sm 
ented microprocessor systems where a real time clock and 
calendar function are required. The on-chip 32.768 kHz 
crystal controlled oscillator will maintain timekeeping 
down to 2.2V to allow low power standby battery operation. 

This device is pin compatible with the MM58174A but con- 
tinues timekeeping up to tens of years. Faster access times 

are also offered. 


Applications 


B® Point of sale terminals 

@ Teller terminals 

@ Word processors 

®@ Data logging 

@ Industrial process control 


Block Diagram 


CONTROL BUS ADOAESS BUS WNTERRUPT DATA BUS 


OSCILLATOR 
fren] meas 
ADDRESS 
Lt] tecone 


April 1984 


Same pin-out as MM58174A 


Timekeeping from tenths of seconds to tens of years in 
independently accessible registers 


Leap year register 
Hours counter programmable for 12 or 24-hour operation 


Buffered crystal frequency output in test mode for easy 
oscillator setting 


Data-changed flag allows simple testing for time rollover 
Independent interrupting timer with open drain output 
Fully TTL compatible 

Low power standby operation (10 »A at 2.2V) 

Low cost 16-pin DIP 
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MSc ikwan: 


READ/WRITE 


MULTIPLEXER 
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FIGURE 1 
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MM58341 High Voltage Display Driver 


General Description 


The MM58341 is a monolithic MOS integrated circuit utiliz- 
ing CMOS metal gate low threshold P and N-channel 
devices. It is available both in 40-pin molded dual-in-line 
packages or as dice. The MM58341 is particularly suited 
for driving high voltage (35V max) vacuum fluorescent (VF) 
displays, (e.g., a 32-digit alphanumeric or dot matrix 
display). 


Applications 


™ COPS™ or microprocessor-driven displays 
@ Instrumentation readouts 

® Industrial control indicator 

®@ Digital clock, thermostat, counter, voltmeter 
™® Word processor text displays 

® Automotive dashboards 


Block and Connection Diagrams 


OUTPUT OUTPUT 
32 


BLANKING 32 OUTPUT 
CONTROL BUFFERS 
32 LATCHES 


32-BIT 
SHIFT REGISTER i 


FIGURE 1 


ENABLE 


cops™ js a trademark of National Semiconductor Corp 


Circle DATA UPDATE No. 111422 


Features 


Direct interface to high voltage display 

Serial data input 

No external resistors required 

Wide display power supply operation 

LSTTL compatible inputs 

Software compatible with NS display driver family 
Compatible with alphanumeric or dot matrix displays 
Display blanking control input 

Simple to cascade 


Dual-In-Line Package 


OUTPUT 18 
OUTPUT 19 
QUTPUT 20 
OUTPUT 21 
QUTPUT 22 
OUTPUT 23 
OUTPUT 24 
OUTPUT 11 OUTPUT 25 
OUTPUT 10 OUTPUT 26 
OUTPUT 9 MM5B341 OUTPUT 27 
OUTPUT 8 OUTPUT 28 
OUTPUT 7 OUTPUT 29 
OUTPUT 6 OUTPUT 30 
OUTPUT 5 OUTPUT 31 
QUTPUT 4 OUTPUT 32 
OUTPUT 3 BLANKING CONTROL 
OUTPUT 2 ENABLE 
OUTPUT 1 DATA OUT 
Vos DATA IN 
Yoo (5¥) CLOCK 


Vss (OV) 
OUTPUT 17 
OUTPUT 16 
OUTPUT 15 
OUTPUT 14 
OUTPUT 13 
OUTPUT 12 


TOP VIEW 


FIGURE 2 
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NMC27C58 8,192-Bit (1024 x 8) UV Erasable CMOS PROM 


Features 


General Description 


The NMC27C58 is a high speed 8k UV erasable and elec- 
trically reprogrammable CMOS EPROM, ideally suited for 
applications where fast turnaround, pattern experimenta- 
tion and low power consumption are important 
requirements. 


The NMC27C58 is packaged in a 24-pin dual-in-line pack- 
age with transparent lid. The transparent lid allows the user 
to expose the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written into the device by follow- 
ing the programming procedure 


This EPROM is fabricated with the reliable, high volume, 
time proven, microCMOS silicon gate technology 


Block and Connection Diagrams 


Pin Names 


AO-A14 
Chip Enable 
Output Enable 


Ao-Ay 
ADDRESS 
INPUTS 


Access time -450 ns 
Low CMOS power consumption 

Active power: 26.25 mW max 

Standby power: 0 53 mW max (98% savings) 
Performance compatible to NSC800™ CMOS 
microprocessor 
Single 5V power supply 
Pin compatible to National's higher density EPROMs 
Static—no clocks required 
TTL compatible inputs/outputs 
TRI-STATE* output 


DATA OUTPUTS, 
Op Or 
—_————_. 


8192-611 
Et, MATAIL 


—| 
>| 
| 
— 
> 
> 
— 
> 
— 
| 


? 


10173951 


NMCZ7CS8 


TOP VIEW 


Note’ National's socket compatible EPROM Connection Diagrams are shown in the blocks adjacent to the NMC27C58 pins 


*For NMC27CS8A, Ag=V, for all operating modes. 
*For NMC27C58B, A, = V,,, for all operating modes 


TAILSTATE® 15 a fog.stered trademark of National Semiconductor Corporation 
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NSC810A RAM-1/O-Timer 


General Description 


The NSC810A, which is fabricated using microCMOS sili- 
con gate technology, functions as a memory, an input/out- 
put peripheral interface and a timing device. The memory 
Is comprised of 1024 bits of static RAM organized as 
128 x 8. The I/O portion consists of 22 programmable in- 
put/output bits arranged as three separate ports, with 
each bit individually definable as an input or output. The 
port bits can be set or cleared individually and can be writ- 
ten or read in bytes. Several types of strobed mode opera- 
tions are available through port A. The timer portion of the 
device consists of two programmable 16-bit binary down- 
counters each capable of operation in any one of 6 modes. 
Timer counts are extendable by one of the available pre- 
scale values. The NSC810A comes in various speeds and 
package configurations, including the new high density 
LCC package. The NSC810A is available in full military 
specification 883B. 


Features 


@ Three programmable I/O ports 

™@ Two 16-bit programmable counter/timers 

@ 2.4V-6.0V power supply 

@ Very low power consumption 

® Fully static operation 

B® Single-instruction 1/O bit operations 

@ Timer operation—DC to 5 MHz 

™ Bus compatible with NSC800™ family 

@ Speed: compatible with NSC800 
NSC810A-4—NSC800-4 @ 4.0 MHz 
NSC810A—NSC800 @ 2.5 MHz 
NSC810A-1—NSC800-1 @ 1.0 MHz 


NSC800 Microcomputer Family Block Diagram 


TALSTATE® is a ered trademark of National Semiconductor Corp. 
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Programmable Array Logic Family 


Series 24A 


General Description 

The PAL" Series 24 family complements the PAL Series 20 
family by providing four additional inputs, allowing more 
complex functions in a single package. This new family is 
made feasible by the new 300 mil-wide, 24-pin package. 
In addition to providing more logic functions per chip, 24 
pins allow for many natural functions which were previously 
unavailable in 20-pin packages. Examples include: 


e 8-bit parallel-in parallel-out counters 

e 8&bit parallel-in parallel-out shift registers 
e 16-line-to-1-line multiplexers 

e Dual &line-to-1-line multiplexers 

e Quad 4-line-to-1-line multiplexers 


These natural functions provide twice the density of tradi- 
tional 16-pin packages. 

The PAL family utilizes an advanced Schottky TTL process 
and the bipolar PROM fusible link technology to provide 
user-programmable logic for replacing conventional 
SSI/MSI gates and flip-flops at reduced chip count. 

The family lets the systems engineer “design his own chip™ 
by blowing fusible links to configure AND and OR gates to 
perform his desired logic function. Complex interconnec- 
tions which previously required time-consuming layout are 
thus “lifted” from PC board etch and placed on silicon 
where they can be easily modified during prototype check- 
out or production. This often simplifies not only the PC 
board layout, but also the board itself. 


The PAL transfer function is the familiar sum of products. 
Like the PROM, the PAL has a single array of fusible links. 
Unlike the PROM, the PAL is a programmable AND array 
driving a fixed OR array (the PROM is a fixed AND array 
driving a programmable OR array). In addition, the PAL pro- 
vides these options: 

TRI-STATE® i: jegisiered trademark of National Semiconductor Inc. 


e Variable input/output pin ratio 

e Programmable TRI-STATE* outputs 

e Registers with feedback 

Unused inputs are tied directly to Voc or GND. Product 
terms with all fuses blown assume the logical high state, 
and product terms connected to both true and complement 
of any single input assume the logical low state. Registers 
consist of D-type flip-flops which are loaded on the low-to- 
high transition of the clock. PAL Logic Diagrams are shown 
with all fuses blown, enabling the designer use of the dia- 
grams as coding sheets. 

The entire PAL family is programmed on inexpensive con- 
ventional PROM programmers with appropriate person- 
ality cards and socket adapters. Once the PAL is program- 
med and verified, two additional fuses may be blown to de- 
feat verification. This feature gives the user a proprietary 
circuit which ts very difficult to copy. 


Features 
gw Programmable replacement for conventional TTL logic 


w Reduces IC inventories substantially and simplifies 
their control 


m Reduces chip count by 5 to 1, typically 

m Expedites and simplifies prototyping and board layout 
w Saves space with 300 mil-wide, 24-pin DIP packages 

m@ Programmed on standard PROM programmers 

w Programmable three-state outputs 

@ Last fuse reduces possibility of copying by competitors 


PAL® 18 a registered trademark of and used under license with Monolithic Memories, Inc. 


TABLE I. Part Types 


AL20LBA | OCTAL 20 Input AND-OR-INVERT Gate Array 


AL20R8A | OCTAL 20 Input Registered AND-OR Gate Array 
HEX 20 Input Registered AND-OR Gate Array 
[ PAL2oR«A | QUAD 20 Input Registered AND-OR Gate Array 


PAL Part Numbers 


The PAL part number reveals the logic operation the part 
performs. The example shown, the PAL20R6ANCG, Is a de- 
vice that accommodates 20 input terms and generates 6 
register output terms. It is contained in a 24-pin plastic 
dual-in-line package and meets commercial temperature 
range specifications. 
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Ordering Information 


Programmable Array Logic Family 
Number of Array Inputs 
Output Type 
H = Active High 
L=Active Low 
C=Complementary 
R= Registered 
X= Exclusive-OR Registered 
A=Arithmetic Registered 
Number of Outputs 
Speed Range 
No Symbol = Standard Speed (35ns) 
A= High-Speed (25ns) 
Package Type 
N = Plastic DIP 
J = Ceramic OIP 
Temperature Range 
C=0 to +75°C 
M=-55°C to +125°C. 


PAL20R6ANC 
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Programmable Array Logic (PAL®) 


Low Power PAL Series 20A2 


General Description 


The PAL family utilizes National Semiconductor's Schottky 
TTL process and bipolar PROM fusible-link technology to 
Provide user-programmable logic to replace conventional 
SSI/MSI gates and flip-flops. Typical chip count reduction 
gained by using PALs is greater than 4:1. 


The family lets the systems engineer customize his chip by 
opening fusible links to configure AND and OR gates to 
perform his desired logic functions. Complex interconnec- 
tions that previously required time-consuming layout are 
thus transferred from PC board to silicon where they can be 
easily modified during prototype checkout or production. 


The PAL transfer function is the familiar sum of products 
with a single array of fusible links. Unlike the PROM, the 
PAL is a programmable AND array driving a fixed OR array. 
(The PROM is a fixed AND array driving a programmable 
OR array.) In addition, the PAL family offers these options: 


¢ Variable input/output in ratio 
¢ Programmable TRI-STATE* outputs 
e Registers and feedback 


Ordering Information 


Description 
PALI6LBA2 16 Input AND-OR-INVERT Gate Array 
PALI6RBA2 
PALI6R6A2 


PALI6R4A2 


16 Input Registered AND-OR Gate Array 
16 Inpul Registered AND-OR Gate Array 
16 Input Registered ANO-OR Gate Array 


PAL Part Numbers 


The PAL part number reveals the logic operation the part 
performs. The example shown, the PALI6R6A2NC, is a de- 
vice that accommodates 16 input terms and generates 6 
register output terms. It is contained in a 20-pin plastic 
dual-in-line package and meets commercial temperature 
range specifications. 


TRI-STATE® 1s a registered trademark of National Semiconductor Corp 
PAL’ is a registered trademark of Monolithic Memories, Inc. 
PALASM™ js a trademark of Monolithic Memories, Inc 
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Unused inputs are tied directly to Voc or GND. Product 
terms with all fuses blown assume the logical high state, 
and product terms connected to both true and complement 
of any single input assume the logical low state. Registers 
consist of D-type flip-flops that are loaded on the low-to- 
high transition of the clock PAL logic diagrams are shown 
with all fuses blown, enabling the designer use of the 
diagrams as coding sheets. 


The entire PAL family is programmed on inexpensive con- 
ventional PROM programmers with appropriate personal- 
ity and socket adapter cards. Once the PAL is programmed 
and verified, two additional fuses may be blown to defeat 
verification. This feature gives the user a proprietary circuit 
which Is very difficult to copy. 


Features 


™ Low power. %2 power of standard PAL 

® Programmable replacement for TTL logic 
® Simplifies prototyping and board layout 
® Skinny DIP packages 

® Reliable titanium-tungsten fuses 

™ 35ns max. propagation delay 


Programmable Array Logic Family 
Number of Array Inputs 
Output Type 
H= Active High 
L= Active Low 
C=Complementary 
R= Registered 
X = Exclusive-OR Registered 
A= Arithmetic Registered 
Number of Outputs 
Speed Range 
No Symbol = Standard Speed (35ns) 
A= High-Speed (25ns) 
2=‘% Power 


Package Type 
N = Plastic DIP 
J = Ceramic DIP 
Temperature Range 
C=0to +75°C 
M=-55°C to +125°C 


PALI6R6A2NC 


TUUSSO7-1 
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Programmable Array Logic (PAI®) 
Ultra High-Speed PAL Series 20B 


General Description 


The PAL family utilizes National Semiconductor's 
advanced oxide isolation Schottky TTL process and 
bipolar PROM fusible-link technology to provide user- 
programmable logic to replace conventional SSI/MSI 
gates and flip-flops. Typical chip count reduction gained 
by using PALs is greater than 4:1. 


The family lets the systems engineer customize his chip 
by opening fusible links to configure AND and OR gates 
to perform his desired logic functions. Complex intercon- 
nections that previously required time-consuming layout 
are thus transferred from PC board to silicon where they 
can be easily modified during prototype checkout or 
production. 


The PAL transfer function is the familiar sum of products 
with a single array of fusible links. Unlike the PROM, the 
PAL is a programmable AND array driving a fixed OR 
array. (The PROM is a fixed AND array driving a program- 
mable OR array.) In addition, the PAL family offers these 
options: 

¢ Variable input/output in ratio 

¢ Programmable TRI-STATE® outputs 


¢ Registers and feedback 


PAL16L8B 16 Input ANO-OR-INVERT Gate Array 


16 Input Registered ANO-OR Gate Array 
16 Input Registered AND-OR Gate Array 
16 Input Registered ANO-OR Gate Array 


PAL16R8B 


PALI6R6B 
PAL16R4B 


PAL Part Numbers 


The PAL part number reveals the logic operation the 
part performs. The example shown, the PALI6L8BNG, Is 
a device that accommodates 16 input terms and gener- 


TRISTATE® is @ registered trademark of National Sonic Saucon Corp. 


PALASMTM Is atrademark of Monolnine Memories, Inc. 
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Unused inputs are tied directly to Voc or GND. Product 
terms with all fuses blown assume the logical high state, 
and product terms connected to both true and comple- 
ment of any single input assume the logical low state. 
Registers consist of Dtype flip-flops that are loaded on the 
low-to-high transition of the clock. PAL logic diagrams are 
shown with all fuses blown, enabling the designer use of 
the diagrams as coding sheets. 


The entire PAL family is programmed on inexpensive con- 
ventional PROM programmers with appropriate personal- 
ity and socket adapter cards. Once the PALis programmed 
and verified, two additional fuses may be blown to 
defeat verification. This feature gives the user a propri- 
etary circuit which is very difficult to copy. 


Features 


@ Advanced oxide isolation process 
Programmable replacement for TTL logic 
Simplifies prototyping and board layout 
Skinny DIP packages 
Reliable titanium-tungsten fuses 
15ns max. propagation delay 


Programmable Array Logic Family 
Number of Array Inputs 
Output Type 
H = Active High 
L= Active Low 
C =Complementary 
R = Registered 
X = Exclusive-OR Registered 
A=Arithmetic Registered 
Number of Outputs 
Speed Range 
No Symbol = Standard Speed (35ns) 
A= High-Speed (25ns) 
B = Ultra High-Speed (15ns) 
Package Type 
N = Plastic DIP 
J = Ceramic DIP 
Temperature Range 
C=0to +75°C 
M =-55°C to +125°C 


PALI6L8BNC 


TUUS479-1 


ates 8 active-low output terms. It is contained in a 20-pin 
plastic -dual-in-line package and meets commercial 
temperature range specifications. 
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SCX6260 CMOS Gate Array 


General Description 


This 6000 gate array with sub-nano-second performance is 
manufactured using National Semiconductor's microCMOS 
Process with 2 micron feature sizes. The high performance 
SCX6260 contains three major sections: 


Internal Matrix: 3953 cells, organized as 59 columns by 67 
rows, consisting of 3 transistor pairs each, equivalent to 5930 
2-input gates (1 gales per cell). 


V/O Circuitry: Out of 172 pads, 12 are used for power supply, 
88 are bidirectional and 66 can be used as inputs only Four are 
dedicated to test. 1 is a clock pin and 1 an output disable 


On-Chip Maintenance System: For an increase in die area of 
only 12%, a powerful test system, equivalent to 2500 gates, 
can be implemented. Only 4 pins, system clock, and power are 
needed to test the entire matrix, self-test routines can be ap- 
plied. and since the |\O levels can be controlled, AC and DC 
parameters can be measured easily. 


10 WIRING CHANNELS -T] OO 


TL U 6971-1 


FIGURE 1. Layout of the SCX6260 


TALSTATE 1s a registered trademark of National Someconductor Corp 


Circle DATA UPDATE No. 113588 


Features 


PRELIMINARY 
May 1984 


Manufactured in microCMOS (dual metal, silicon gate) 
2p feature size, 0.85 ns typical gate delay (2-input NAND 
with 2 loads plus 100 mils of interconnect metal) 


Complexity: 6K gates in matrix plus 2 5K in Os and 
test circuitry 


Packages: 124 and 172 pins; PGA, LCC, LOCC and PCC 
VO count. 66 input pads 
88 bidirectional 


All inputs can be defined CMOS- or TTL-compatible, all 
outputs have TTL- and CMOS drive capability 


Output buffers’ GMA min, 12mA typical drive capability 
Operating range: 5V= 10%, 0-70°C 

Powerful on-chip test circuitry (OCMS—On-chip 
Maintenance System) 


Extensive macro library: 66 internal macros, 8 others 
(VOs and OCMS) 


Dynamic macros for high density and speed 
Stackable macros for maximum efficiency 
Alternate source 

Design software for leading workstations 
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FIGURE 2. Die Photo of the SCX6260 
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SYS 32™ Multi-User Development 
System for the Series 32000™ 
Microprocessor Family 


mw GENIX™ a derivative of Berkeley 4.1 bsd 
UNIX™ operating system 

@ Time-shared support for up to eight 
users 

@ Series 32016 Microprocessor based 

@ Demand-Paged Virtual Memory support 

@ Easy to use, proven programming 
environment 

m 1.25 Megabytes RAM, expandable to 3.25 
Megabytes 


Product Overview 


The SYS32 is a multi-user development system that 
provides powerful software and hardware tools for the 
development of applications using National Semicon- 
ductor’s Series 32000 Microprocessor Family compo- 
nents. 

Based on the Series 32016 16-Bit Microprocessor, 
SYS32 gives the designer access to an assembler, 
high level language compilers, and real-time In-Sys- 
tem Emulation (ISE™) tools. Total development sup- 
port is provided for up to eight time-sharing users. 
The SYS32 includes two main modules: the Processor 
module, which houses most of the electronics and the 
Disk-Tape module, which houses the hard disk and 
streamer tape back-up. 


ISE™, Senes 32000™. SYSI2™™, and GENIX™ are vademarks of Nabonal Sermsconductor Comp 
UNIX" 5 2 Lademark of Bod Laborsiones 
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™@ 20 Megabytes Hard Disk, expandable to 
140 Megabytes 

@ Streamer Tape backup, with 20 
Megabyte cartridges 

@ C and Pascal High Level Language 
Compilers 

@ Series 32000 assembler 

@ Supports emulation of Series 32000 
Microprocessor Family 


Optional disk drive modules may be added to increase 
hard disk capacity. Disk drive modules contain two 
drives of 20 Megabytes each, for a total of 40 Mega- 
bytes per module. 

One terminal is provided with the system. Additional 
terminals may be added to the system as the demand 
warrants. Emulation and software development work 
may be performed concurrently. Shared resources of 
the hard disk and user-supplied printer lowers the sys- 
tem’s cost per user. 

National's GENIX Operating System is an enhanced 
version of Berkeley 4.1 bsd UNIX. These enhance- 
ments fully utilize the advanced architecture of the Se- 
ties 32000 Microprocessor Family. 


National PRELIMINARY 
Semiconductor mee 


TP3064, TP3067 Monolithic Serial Interface 
CMOS CODEC/FILTER Combos 


General Description Features 

The TP3064 (y-law) and TP3067 (A-law) are monolithic © ™ Complete CODEC and filtering system including: 
PCM CODEC/FILTERS utilizing the A/D and D/A conver- — Transmit high-pass and low-pass filtering 

sion architecture shown in Figure 1, and a serial PCM inter- — Receive low-pass filter with sin x/x correction 
face. The devices are fabricated using National's advanced — Active RC noise filters 

double-poly CMOS process (microCMOS). — p-law or A-law compatible COder and DECoder 
Similar to the TP3050 family, these devices feature an addi- — Internal precision voltage reference 

tional Receive Power Amplifier to provide push-pull bal- — Serial !/O interface 

anced output drive capability. The receive gain can be ad- — Internal auto-zero circuitry 

justed by means of two external resistors for an output level — Receive push-pull power amplifiers 

of up to +6.6V across a balanced 6002. load. p-law—TP3064 

Also included is an Analog Loopback switch and TS x out- A-law—TP3067 

put. Meets or exceeds all 03/04 and CCITT specifications 
+ 5V operation 

Low operating power—typically 70 mW 
Power-down standby mode—typically 3 mW 
Automatic power-down 

TTL or CMOS compatible digital interfaces 
Maximizes line interface card circuit density 


Block Diagram 
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REGIONAL AND DISTRICT SALES OFFICES 


ARIZONA 

* National Semiconductor 
Regional Office 
2330 W. University Drive, 
Suite 21 
Tempe, AZ 85281 
(602) 966-4563 
TWX: 910-951-1151 


CALIFORNIA 

* National Semiconductor 
Northwest Regional Office 
1333 Lawrence Expressway 
Suite 258 
Santa Clara, CA 95051 
(408) 247-6397 
TWX: 910-338-0537 

* National Semiconductor 
Los Angeles Regional Office 
4827 Sepulveda, Suite 180 
Sherman Oaks, CA 91403 
(213) 995-8335 
TWX: 910-495-1134 


* National Semiconductor 
Western Area Office 
17870 Sky Park Circle, #107 
Inne, CA 92714 
(714) 250-1440 
TWX: 910-595-2593 


* National Semiconductor 
District Sales Otfice 
9619 Chesapeake, Suite 120 
San Diego, CA 92123 
(619) 279-0724 
TWX: 910-335-1566 


COLORADO 
* National Semiconductor 


Rocky Mounlain Regional Office 
7120 E. Orchard Road, Suite 120 


Englewood, CO 80111 
(303) 850-7511 
TWX: 910-931-2625 


CONNECTICUT 
* National Semiconductor 


Northeast Regional Sales Office 


387 Main Street 
Ridgefield, CT 06877 
(203) 431-8182 
TWX: 710-479-3512 


DELAWARE 

* National Semiconductor 
Liberty Regional Otfice 
275 Commerce Drive, Suite 207 
Ft. Washington, PA 19034 
(215) 643-4910 
TWX: 510-661-3986 


FLORIDA 

* National Semiconductor 
Eastern Area Office 
1380 Miami Gardens Dr. 
Suite 205 
No. Miami Beach, FL 33179 
(305) 947-0031 
TWX: 810-845-4115 


GEORGIA 

* National Semiconductor 
Dixie Regional Office 
41 Perimeter Center East, 
Suite 660 
Atlanta, GA 30346 
(404) 393-2626 
Telex: 700-553 


ILLINOIS 

* National Semiconductor 
West-Central Regional Office 
2030 Algonquin Road, 
Suite 414 
Schaumburg, IL 60195 
(312) 397-8777 
TWX: 910-689-3346 


INDIANA 

* National Semiconductor 
North-Central Regional Office 
6910 North Shadeland, 
Suite 204 
Indianapolis, IN 46220 
(317) 842-5006 
TWX: 810-260-1437 


MARYLAND 

* National Semiconductor 
Capitol Regional Office 
7320A Parkway Drive 
Hanover, MD 21076 
(301) 796-8900 
TWX: 710-862-1842 


MASSACHUSETTS 

* National Semiconductor 
Northeast Area Office 
111 S. Bedford St, Suite 201 
Burlington, MA 01803 
(617) 273-3170 
TWX: 710-322-8924 


MICHIGAN 

* National Semiconductor 
Regional Sales Office 
7001 Orchard Lake Rd., 
Suite 320C 
W. Bloomfield, Mi 40833 
(313) 855-0166 
TWX: 810-242-2902 


MINNESOTA 

* National Semiconductor 
Central Area Office 
1801 E. 79th Street, Suite 1 
Bloomington, MN 55420 
(612) 854-8200 
TWX: 910-576-3165 


MISSOURI 

* National Semiconductor 
District Sales Office 
10401 Holmes Rd., Suite 316 
Kansas City, MO 64131 
(816) 941-3537 
Telex: 434-035 


NEW JERSEY 
North 


* National Semiconductor 
Mid-Atlantic Regional Office 
205 Robin Rd., Suite 112 
Paramus, NJ 07652 
(201) 599-0955 
TWX: 710-994-8745, 

South 


* National Semiconductor 
Liberty Regional Office 
275 Commerce Drive, 
Suite 207 
Ft Washington, PA 19034 
(215) 643-4910 
TWX: $10-661-3986 


NEW YORK 
Upstate Area 


* National Semiconductor 
Empire Regional Office 
6493 Ridings Road 
Syracuse, NY 13206 
(315) 463-8047 
TWX: 710-541-0438 


National Semiconductor 
IBM District Sales Office 
44 Haight Avenue 
Poughkeepsie, NY 12603 
(914) 473-8330 

TWX: 510-248-0043 


Metropolitan Area 
Parallax Sales 
734 Walt Whitman Rd., 
Suite 402 
Melville, NY 11747 
(516) 351-1000 


OHIO 

* National Semiconductor 
East Central Regional Office 
293 Alpha Park 
Highland Heights, OH 44143 
(216) 461-0191 
TWX: 810-427-2972 


OHIO—Continued 
National Semiconductor 
District Sales Office 
1152-D Lyons Road 
Dayton, OH 45459 

(513) 435-6886 

TWX: 810-473-2985, 


PENNSYLVANIA 
East 


* National Semiconductor 
Liberty Regional Office 
275 Commerce Drive, Suite 207 
Ft. Washington, PA 19034 
(215) 643-4910 
TWX: 510-661-3986 

West 


* National Semiconductor 
East Central Regional Office 
293 Alpha Park 
Highlands Heights, OH 44143 
(216) 461-0191 
TWX: 810-427-2972 


TEXAS 

* National Semiconductor 
Central Regional Office 
1201 Richardson Dr., Suite 214 
Richardson, TX 75080 
(214) 690-4552 
TWX: 910-867-4741 


WASHINGTON 

* National Semiconductor 
Cascade Regional Office 
1800 112th Ave. NE, Suite 260E 
Bellevue, WA 98004 
(206) 453-9944 
TWX: 910-443-2318 


CANADA 
British Columbia 


* National Semiconductor 
Cascade Regional Office 
1800 112th Avenue NE, Suite 260E 
Bellevue, WA 98004 
(206) 454-4600 
TWX: 910-443-2318 


PUERTO RICO 
National Semiconductor 
Paradise Commercial Center 
2 Matadero Road, Suite 10 
Puerto Nuevo, PR 00920 
(809) 792-9110 


* Applications Engineer Available 


National Semiconductor Corporation 
2900 Semiconductor Drive 

Santa Clara, California 95051 

(408) 721-5000 

TWX: 910 339-9240 
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INTERNATIONAL SALES OFFICES 


National Semiconductor Corporation 
2900 Semiconductor Drive 

Santa Clara, California 95051 

Tel: (408) 721-5000 

TWX: (910) 339-9240 


Electronica NSC de Mexico SA 
Juventino Rosas No. 118-2 

Col Guadalupe Inn 

Mexico, 01020 D.F. Mexico 

Tel: (905) 524-9402/524-9996/524-9757 
Telex: 017-73550 NSMXME 


National Semiconductores 

Do Brasil Lida. 

Avda Brigadeiro Faria Lima 830 

8 Andar 

01452 Sao Paulo, Brasil 

Telex 1121008 CABINE SAO PAULO 
113193 INSBR BR 


National Semiconductor Switzerland 
Alte Winterthurerstrasse 53 
Postfach 567 
CH-8304 Wallisellen-Zurich 
Tel: (01) 830-2727 
+ Telex: 59000 


National Semiconductor 
Pasilanraitio 6C 
SF-00240 Helsinki 24 
Finland 

Tel: (90) 14 03 44 

Telex 124854 


National Semiconductor GmbH 
Furstenriederstrasse Nr. 5 
D-8000 Munchen 21 

West Germany 

Tel: (089) 56 01 20 

Telex: 522772 


National Semiconductor (UK) Ltd. 
301 Harpur Cente 

Horne Lane 

Bedford MK40 1TR 

United Kingdom 

Tel: 0234-47147 

Telex: 826 209 


National Semiconductor Benelux 
Ave Charles Quint 545 

B-1080 Bruxelies 

Belgium 

Tel: (02) 4661807 

Telex: 61007 


National Semiconductor (UK) Lid. 
1, Bianco Lunos Alle 

DK-1868 Copenhagen V 
Denmark 

Tel: (01) 213211 

Telex 15179 


National Semiconductor 
Expansion 10000 

28, Rue de la Redoute 

F-92 260 Fontenay-aux-Roses 
France 

Tel: (01) 660-8140 

Telex: 250956 


National Semiconductor S.p.A. 
Via Solferino 19 

20121 Milano 

Italy 

Tel: (02) 345-2046/7/8/9 
Telex: 332835 


National Semiconductor AB 
Box 2016 

Stensatravagen 4/11 TR 
S-12702 Skarholmen 
Sweden 

Tel: (08) 970190 

Telex: 10731 


National Semiconductor 
Calle Nunez Morgado 9 
(Ese. Dcha. 1-A) 

E-Madrid 16 

Spain 

Tel; (01) 733-2954/733-2958 
Telex: 46133 
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NS Japan K.K. 

4-403 Ikebukuro, Toshima-Ku 
Tokyo 171, Japan 

Tel: (03) 988-2131 

TWX: 011-81-3-1700 


National Semiconductor (Hong Kong) Ltd. 
1st Floor 

Cheung Kong Electronic Building 

4 Hing Yip Street 

Kwun Tong 

Kowloon, Hong Kong 

Tel: 3-899235 

Telex: 43866 NSEHK HX 

Cable: NATSEMI HX 


National Semiconductor (Australia) PTY, Ltd. 
Cnr. Stud Rd. & Mnt Highway 

Bayswater, Victoria 3153 

Australia 

Tel: (03) 729-6333 

Telex: AA32096 


National Semiconductor (PTE), Ltd. 
10th Floor 

Pub Building, Devonshire Wing 
Somerset Road 

Singapore 0923 

Tel: 652700047 

Telex: NAT SEMI RS 21402 


National Semiconductor (Far East) Ltd. 
Taiwan Branch 

P.O. Box 68-332 Taipei 

3rd. Fir. Apollo Bidg., No. 218-7 

Chung Hsiao E. Rd., Sec. 4 

Taipei, Taiwan R.0.C. 
Tel: 7310393-4, 7310465-6 | 
Telex: 22837 NSTW 
Cable: NSTW TAIPEI 


National Semiconductor (HK) Ltd. 
Korea Liaison Office 

6th Floor, Kunwon Bidg. 

No, 2, 1-GA Mookjung-Dong 
Choong-Ku, Seoul 

C.P.O. Box 7941 Seoul 

Tel: 267-9473 

Telex: K24942 
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